Au/LDH was prepared as follows. First, Mg-Al LDH (2.0 g) was added to 60 mL aqueous solution of HAuCl 4 ·4H 2 O (8.3 mM). Then the resulting slurry was stirred vigorously at room temperature for 5 min, followed by the addition of 30% ammonia solution (0.15 mL). The slurry was further stirred vigorously at room temperature for 14 h. The solid was then filtered off, washed with water (3 L), and dried in vacuo to afford the supported hydroxide precursor. The hydroxide precursor was redispersed in 50 mL water, and reduced with NaBH 4 (70 mg). Then the resulting slurry was stirred vigorously at room temperature for 2 h. The solid was then filtered off, washed with water (2 L), and dried in vacuo overnight, giving Au/LDH as a purple powder (Au content: 0.205 mmol g -1 ).
Synthesis of cyclohexanone-2,2,6,6-d 4
Cyclohexanone-2,2,6,6-d 4 was prepared according to the literature procedures. S1 Into a pyrex grass reactor (volume: ca. 50 mL), cyclohexanone (9.7 mmol, 0.95 g), Na 2 CO 3 (4.8 mmol, 0.51 g), D 2 O (12 mL), and a Teflon-coated magnetic stir bar were successively placed, and the mixture was vigorouslly stirred at 120 °C for 18 h. After the reaction, the crude mixture was extracted with Et 2 O (20 mL) 3 times. The organic phase was gatherd, and dried with N 2 SO 4 . Then, evaporation of the solvent gave cyclohexanone-2,2,6,6-d 4 as light yellow oil (97% deuterium labeling at the 2-and 6-positions). 1 94, 120.96, 128.00, 128.24, 129.22, 129.28, 129.39, 130.37, 137.19, 152.53 27.33, 29.41, 29.56, 29.72, 31.97, 44.13, 112.81, 117.18, 129.34, 148.67 Kubelka-Munk Scheme S1 Oxidative dehydrogenative aromatization of cyclohexanone-2,2,6,6-d 4 . Reaction conditions: substrate (0.5 mmol), Au 9 Pd 1 /LDH (total amount of metals: 3.6 mol%), DMA (2 mL), 130 °C, air (1 atm), 60 min.
Conversion and yields were determined by GC analysis. 
